Case Presentations Case 1. An 82-year-old man had been diagnosed with GCA on the basis of fever, weight loss, and temporal headache in 2000. Temporal artery biopsy confirmed the diagnosis of GCA. No arthritis or arthralgia was observed on the first evaluation. Laboratory tests revealed the following: Hemoglobin (Hb) 13 g/dL, white blood cell (WBC): 13900/mm 3 , platelet 536 000/ mm 3 , erythrocyte sedimentation rate (ESR): 98 mm/h, rheumatoid factor (RF) (-), antinuclear Antibody (ANA) (-), alkaline phosphatase: 344 U/L (N=40-130), GGT: 116 U/L (N=8-61), AST: 28 U/L (N=0-40), and ALT: 43 U/L (N=0-41). Prednisolone therapy was started at a dose of 1 mg/kg (60 mg) in addition to azathioprine at a dose of 100 mg/day. A month later, all clinical manifestations and laboratory abnormalities resolved. Steroid dosage was gradually decreased and stopped together with azathioprine after 1 year. The patient was admitted to our hospital with polyarthritis, including metacarpophalangeal, proximal interphalangeal, and wrist joints symmetrically as well as the left shoulder joint, in 2011. His ESR and CRP levels were 39 mm/h and 3.99 mg/dl, respectively. RF and anticitrullinated protein antibody (ACPA) antibodies were positive (RF: 93.1 U/L and ACPA: strongly positive). Erosions were detected in MCP joints and in the left styloid of the ulna. Methotrexate (MTX) and a low dose of prednisolone (LDP) were started at a dose of 10 mg/week and 10 mg/day, respectively. His articular manifestations resolved within 2 months. Over the past 4 years, polyarticular arthritis episodes have developed but have been treated with MTX and LDP. In 2013, a pleurisy attack occurred, which resolved spontaneously. This patient has been on MTX and LDP.
Case 2. A 75-year-old man was admitted to our hospital with headache and jaw claudication 10 years previously (in 2005). On physical examination, temporal arteries were bilaterally tender, palpable, and hyperemic. No arthritis could be observed. Laboratory evaluation showed the following: Hb 12.9 g/dL, WBC 16300/mm 3 , platelet count 527000/mm 3 , ESR 123 mm/h, RF (-), ANA (-), ALT 289 U/L (N=0-41), and AST 91 U/L (0-40). Temporal artery biopsy showed GCA. Prednisolone and MTX were started at doses of 60 mg/day and 15 mg/week, respectively. The patient presented with right foot drop after 1 month of therapy. ENMG showed mononeuropathy localized to the peroneal nerve associated with sensory motor polyneuropathy. Sural nerve biopsy was normal. However, mononeuropathy was considered to be secondary to GCA, and cyclophosphamide (1 g, IV) was added to the treatment instead of MTX. After 6 infusions of cyclophosphamide, mononeuropathy resolved completely and MTX was started as maintenance therapy. MTX and low doses of prednisolone were discontinued in 2011 because of long-term remission of GCA. Six months later, the patient presented with arthritis in the right knee joint. Synovial fluid analysis showed inflammatory features (WBC: 5700/mm 3 ). Until 2014, the patient had a history of bilateral knee joint arthritis. In March 2014, the patient was admitted to our hospital with symmetric polyarthritis, including knee,
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Discussion
While vascular involvement ranging from small to large vessels may be seen in the course of RA, polyarthritis satisfying the ACR classification criteria for RA may be rarely seen in patients with GCA (2, 4, 11). However, no close relationship between these diseases has been ascertained so far. Ginsburg et al. (11) investigated the frequency of polyarthritis in patients with GCA. They found that 22 of 520 (4.2%) patients with biopsy-proven GCA had persistent symmetric polyarthritis. The rheumatoid factor was positive in 3 of 22 patients (19 of the 22 were seronegative). Ten of the 19 patients demonstrated radiographic evidence of joint space narrowing and/or erosions. Nine patients had onset of polyarthritis was prior to the diagnosis GCA, 3 had coincidental onset, and 7 developed polyarthritis within 3 years after the onset of GCA.
Gran et al. (3) found that 11 of 231 (4.8%) patients with PMR developed RA. However, 10 of the patients were ruled out from the study because they had been diagnosed as having RA earlier. Taking these 10 patients into account, the frequency of coexistence of PMR and RA increases up to 9% (2). This figure seems to be high compared with the that for the general population in terms of the prevalence of RA. Of the 11 abovementioned cases, 10 had pure PMR and 1 suffered from both PMR and GCA. RF was positive in 6 cases. Gran et al. did not observe the development of RA in 29 patients with isolated GCA.
Salvarani et al. (2) investigated the development of RA in the course of GCA in a large population. They found that 30 of 128 patients with GCA had peripheral musculoskeletal manifestations and 6 of 128 (5 %) patients with GCA met the classification criteria for RA. These 6 patients were seronegative for RA. They compared the prevalence of RA in patients with GCA with that reported in a population-based study (Minesota Rochester) (13) . However, the authors used only 2 of their patients for comparison despite the fact that they reported 6 RA patients, and they found no differences (15.6/1000 vs. 13.4/1000). In our opinion, if they had considered all the patients with RA for evaluation, their results would have been more objective, in which case, the values would most probably have corresponded to 46.8/1000 vs. 13.4/1000.
Narváez et al. (14) found that 20% of their patients with PMR developed clinically detectable peripheral arthritis either at diagnosis or during the course of the disease, while 11% of the patients with GCA (8/73) developed peripheral arthritis. Peripheral arthritis in these patients was associated only with the presence of PMR.
As mentioned above, erosive and destructive polyarthritis can be seen in patients with coexistent RA and GCA. In line with this, we found that 73% of the 19 patients reported so far to suffer from coexistent RA and GCA had erosions. Unlike reports that RF occurs only rarely in patients with RA and GCA, we determined that nearly half of our patients had RF positivity. Similarly, Gran et al. (3) showed that 6 of 10 (60 %) patients with coexistent PMR and RA had RF positivity. Thus, considering the similarity between some clinical and laboratory findings, we can speak of a relationship between these 3 diseases. However, there arises a need for explaining the reasons why not many cases suffering from these 3 diseases at the same time have been reported in the literature. One reason seems to be clinical overlaps and the lack of awareness on the part of physicians. If the first disease of a patient is RA, it becomes harder for the second disease, namely GCA, to be noticed by the physician and vice versa. For instance, physicians tend to attribute temporal headache and jaw pain on eating to the involvement of the temporomandibular joint with the destructive arthritic process (15) . Another example is that occipital headaches may be attributed to cervical spine disease. In the same vein, the diagnosis of PMR may also prove extremely difficult in the presence of seropositive RA because the symptoms of PMR in an RA patient tend to be mistaken for the exacerbation of RA itself (15) . However, we assume that if the same drugs are prescribed for curing these 3 diseases, chances are that the development of a second disease is precluded. For example, in our first case, we used prednisolone and cyclophosphamide and then added MTX for GCA and mononeuropathy. Interestingly enough, polyarthritis developed only 6 months after the medication had been discontinued. While it can be considered a sheer coincidence, it can also lead us to think of a causal relationship: the discontinuation of the drugs probably eased the way for a second disease. In contrast, GCA developed in 2 cases with RA while they were still under treatment with TNF-alpha blockers, including adalimumab and etanercept (9, 10) . TNF-alpha blockers have been considered for treating vasculitis such as GCA. On the other hand, cases of vasculitis induced by anti-TNF blockers have also been reported (9, 10) . Exactly how mechanism underlying vasculitis induced by anti-TNF-alpha blockers works remains unknown. Guillevin et al. (16) proposed that TNF-alpha antagonists may be associated with a humoral immune response, leading to the deposition of antibodies and/or immune complexes within the vessel wall due to the activation of the T-cell immune response. The presence of TNF/ anti-TNF complexes within the capillary wall in patients with small vessel vasculitis during the treatment with anti-TNF-alpha blockers has been reported (16).
In our second case, RA developed 11 years after the diagnosis of GCA. Although ACPA antibody and RF were positive, his articular symptoms were not persistent. We observed polyarticular and episodic patterns in this patient. MTX and low-dose prednisolone were very effective. This articular feature and its well response to steroid have also been reported by Salvarani et al. (2) . In RA, it is well known that the presence of ACPA antibody and RF leads to a severe and persistent disease. Hence, while the discrepancy in our case may be a sheer coincidence, it may question the role of these antibodies in elderly onset RA. In the first case, we observed that persistent polyarthritis needed MTX and low doses of prednisolone. During the follow-up period, the low disease activity continued. It is tempting to speculate that se-
